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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent overheat of an 
element the switching element of an inverter is in high 
temperature state and the temperature of the element 
rises abruptly due to full opening of accelerator. 
SOLUTION: An inverter ECU9 determines a torque 
(torque command) to be outputted from a motor 5 based 
on the opening A% of accelerator. The torque command 
is then regulated based on the temperature of a 
semiconductor element in an inverter 3 and the time 
variation rate thereof. A control signal corresponding to 
a regulated torque command is then generated. 
According to the control signal, the inverter 3 supplies a 
motor 5 with a current 5. When the temperature of the 
semiconductor element is high and the time variation 
rate thereof is also high, the torque command is reduced 
correspondingly. When the output torque is reduced, 
heat, generation from the semiconductor element is also 
reduced and overheating of the element is prevented. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www1 .ipdl.jpo.gojp/PA1 /result/detail/main/wAAAa0821 0DA41 021 0790P1 .... 2003/06/03 



Searching PAJ 2/2 ^— i> 



[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 .ipdl jpo.go jp/PA1 /result/detail/main/wAAAa0821 0DA41 021 0790P1 .... 2003/06/03 



(19) B^BftfW (JP) 



02) & H # ft ^ $g (A) 



(U)4*ttttUH£H»* 

#^¥10-210790 

(43)&0SB ^10^(1998)8^7 8 



fr- m \ t . g 

(51) IntCl. 






JT 1 






HO 2 P 


7/63 


3 0 2 


H 0 Z r 


7 /CO Q n o Q 

/ /bo ouzo 




B 6 0 L 


3/00 




B 6 0 L 


o /Ark T 
3/00 J 




H02M 


7/48 




H 0 z M 


TlAQ \X 

1 1 4o M 




HO 2 P 


7/36 




H02P 


7 /OC T T 

//ob U 












^BlpJc M3c-^^®C b UL 




(21)fflS#^ 




1$K¥9- 12135 


(7DW1SA 


000003207 
















(22)ffiBJH 




¥^9^(1997) 1^27B 














(72)§g9Mf 




































a2mmm 


0JBB 36fP 












a^fiam h 3 i #s& 






















(74)ftSA 





(54) ismozm 



(57) 




(2) 



ftmW- 10-210790 



8©j&f&«sseT<&oT. 

fc^*, X&gaftattHXftrtlcS-^fcBKIiaEfc 
[1S#«2] IMlCEiOStC^^T. 

[Malta 4] i E-^^m»s«»-r*'f 

HI/, 7^ir;i4lf£fi:j£CfcfcB^ MI^£^-*fitfE£ 

t, 

St. 

ft^-filPS^S fi: <t o Til £ nfcil h )V 9 Jf fr<I fir 

e. 

[»J#S5] ; E-3'lC««S«l&-r*-f >/t— 

t. 



©«tI&S©lSefirJ;oT. ¥^fr^^CDag»±#IC# 
[0 0 0 1] 

U #fir, «***»o*J»»«^ , *aifc«fc-3Til«l* 

B&cggfiriii-r*. 

[0 0 0 2] 

B fir {ftSfc-T fir -f >A*-^^tt*©H^^8*^Vi 

[0 0 0 3] -f >A— ^©jg^i&B)5±-r-5fc*tC«, -f 

«t4¥ffit)W#A6ft5. jW#©^f£firffl^&i£iSS 

-?i?t^7 M:rjt9&tJ£*-* 7 #>:7£#U l?f 
Tv hrt*»JJi***flli8-r*^tfi:J:-3T'f >n—91fi 

[0 0 0 4] fi¥7 - 6 7 3 8 9#&$8firiE« 

A-^^SaSlC^UfeClt^ffi-r^i:*-^*^ 

[0005] sfc. ^-^(Dmti bJvz&mm-rzzLii 

£fitnfii¥i*#ili^©fgft*fifc / >&^<, fCT, ^©S£ 
*#J©$ffiSBfi±. Tie©<k-5fir> ¥«#iS^©aK 
(EAT. J&*iS<&ofc«!:i*fir, Hi^h 

[0006] c©«E#«©>r>yt-*«!iw««i4. ie 
#©7^-fe;u#f^^tti-r-5<tt ! btc. ^ag£&tB 
-ra. a*. y^-t^nftfficitiUT^-^cDHjijh^ 
©g*<i (h;i^ft<£) anfejesn, c©M*ffiic*f^ 



(3) 



f#HB¥ 10-21079 



[0 0 0 7] f LT, ^OSE^JO-Y >A-*$fflgM 

is. m i o ic*-r«t e> ic. s^jaa^iwisMifeaKTi 

-5. SR^ag^T aT&tU4. Ml^Jg^CIH 

[0 0 0 8] Sfc, 01 0t:^1-J;5ir. ^©fie&WI© 

Ts (T2<Ts<Td) KSrr**, -fWt— *tt. 
[0 0 0 9] 

(4. ^-^SffjhUT'b-r<K:ttfiK±#3& I 4:*6 , f 
[0 0 10] 0 1 0©ffi*WIR*SfifH*'f >A 

•r*. lt. ^sg^iaST2fc^t>fct#tcaj^ 
[ooii] m i o K&tt*«ajafift t 2 

Sfc5S£&B&JfcT#5. * J FiaS*»T2S±Elt)T*»&* 
U ;:©*-&. 01 OWHiAi&lfE^-f >J*»T*»CR3tS 

[0012] 6e^swT-t4. ^-zmmzmm* 

[0 0 13] R±OJ:olC, «E*£ffiTI4. -f >A*-^ 



[0 0 14] *3fi^H. ±8E©»HS«P»-r*fc*i>fCft: 
^n^cfcWT&^o #5B9J©Stttt:. «^JEjftg®¥I 
** ; f©a«*<«i±# U £ # T *> mT-'AMt tc B£ 

•5. 
[0015] 

[MB * T -5 # © ] 

(1) #»9i©*ax»8©iBJfc«ii£Btt» mm.fr z 

£&fct5"f sag&fcB^&i:. BflEtftUJtt^KStJ^T. 
[0 0 16] iCT. miS^JAtiA'^^U-t-r] 

Tt>«t<, ®^&s§©^-©f&©gB#©ag££-ttibT 

[0 0 17] &&«fflffM£^gl:l::j:%&&li!S 
14. xaigSftQft&tfiM. ^m§§^»© 

ft ffir g^fc * =t - 9 © m * ^jk *ff 5 z. t \z ck 0 mm $ 
n*. tts^j K;i/^©apgtc#oT¥^^T©^^a^ 

si- ^ c t \z i 0 ^aia*^ t> % o 

[0 0 18] *^BJT14. g&SSfigtCjJDA. ^©BtP^T 
«fcoT^«|g©iaS*iS±#LTl»S*^*^t)*^. 

n*. tot. *^B^icj;n«. ^&§§as 

[0 0 19] **Wt«tt). fMiSSt^CWM 



(4) 



1 0 - 2 1 0 7 9 0 



[0 0 2 0] ftfc, »«naE*Oft«Ott*0-fifSS^ 
ft. (a) *«SflS*«»<^W«ft:JP3&«*#t»»«- 

sett, ssias»^*^<-r^. (b) g&sa&tf* 
[0021] (2) tfc. *jw©iae»*«)'f>rt 

/t-*©¥*#*^a«£«ttiT*as«tii¥a.!:. # 
*#*^as©p*M*fc#*#«>*a*«fl:*RtB*& 

[0 0 2 2] CCT, aaa*aj#&tt, ¥«#:*^©S 

$ «-< > a- ? a-sb it 43 n z> m^- urn & j*-r a ? 

[0 0 2 3] aflE3Sfl:*lftffl*fH4, MflE*Hi*afc:J: 
t>±V». Se.tr, fiflHSEib**. JtJ£K<fc-3T#«£>T , fe 

t;nnPi*J**t> t # tcttig^ as©»#($&fl;3£#± 
[0 0 2 4] £©»«Ttt, JimRStttliaKin*.. ■*■ 

-a. ' T, h;^»<fttt«t/hd<naEsn. pit© 
*. ^©ffiWim^fcfieoT-r >/t-*a»»frr*©T, 
©si^ag&fiT-ts. 

[0025] *^«(c«kn«. ss^aa^a 

£§S&Lfc</>. £©«k5l::LT. i&gglcfc Cfc 



[0026] o) *^Bj©m^i»i*©-r >a 

#attK»awit#«aoatr*«i«#>^ , t. -r >a- 
^©^aii^^^gg^^aiT^as^ai^at, 

[0027] z\<Dmmiz£ftiz, #mmft<Dmm&* m 

H*. -tUT?, ^^#:©»ft»im^<9t«6bn. d© 

oftiijsicts t> t»«i# >y**B»a n«.. 

[0 0 2 8] *ffi«K:J;n«. JS^a**** 
<, .*±#bfct#tctt > #ifl«#©i*tl!)fi£^ 

«*3KLfcn. d©J;e)tcUT, ftttttttottlbS* 

[0 0 2 9] 

[0030] mmmm i j nnmm i t«, ^sswc 
ttfltttttasnaEttgtf. -r wt-**«iirr*-r >a 

[0 0 3 1 ] SjggfifcfcAy^'J 1 cra-f ~>n—9 3 
*«»fit*n, -f >A-* 3 tC^Migifrffl©^-^ 5 

[0032] -r >/t-*3ictt«8©;*-f 7? >?m? 

tfimf*>tlX\>*Z>. 7.^ y^>ifm^\t. I GBT, A* 
-f^-7h7>y^^. IJ-'fiJ^^. MOS-FETf 
fflf##|fT$i5. -f>A*-^3tt, -f>n-^EC 
U9l3«toTf!lffliSnT^S. -€-LT. •f^WEC 

[0 0 3 3] -f>A-^ECU9ll 



(5) 



4#BS¥ 10-210790 



BIT© J: SIC. 7p-k)m&A%Zm^T&2tiZ>. ? 
tLt)%> TZ-kfr-kWl&iZ 1 0 OXtti. ttT. 7 

m&&m<Dttm £ % ts l tz h © £ 7 ^ -t ;nfng a % t 

[0 0 3 4] *&, -<>A*-^ECU9li. -f>/t— ^ 

3coy-7>rttc^:^?>nfci&g-t>-y-i 3i^nt 

1^3. iSg-fe>+>- 1 3#>b©A^f;:So*t\ 
ECU9ti, X-f -^^^©iSS I NV-T^f 
3. CCTIJ, tSS-fe>-y- 1 3 ?55ifgg 1 NV-T£ 

13*5, ^fisicjscT^ffc-r^i^fe^^gBtewia 

tz. ±fe&3SPftCDigg£H^(D*^&K I NV-Ti 
[0 0 3 5] £bC:, -r>A*-^ECU9ti, Sf^i&g 

inv-t^iic, ^ftp^^^/tow^iascoa^g 

-f>A'-j'ECU9ll, rtlt5?<vgl£ffl^ 
T. ^StP^OKtC^^S I NV-T#<hWctt^b 

[0036] *mmmm<D-( >n-^wm^m.<n 
x, E3tc^snrc2a^w$<jgg^, -r&^-b, ig-fw 

[0037] m3<D&m\z\t. a 

S. I NV-TICSo'^T^toibnS. JH^iSglNV- 
T^SiJEEIS^SftT lfiiTOtf, SI-SifJK^ a 1 0 

fg^T*;i^S2n&H. fLT. iSH^SSlNV-T 
©J^giteSSTl i0t)K<^?)<t, ^©<h£©5fl 
-?iBK I NV-TH^^1--5^-SiJK*a^h^^ti^ 
T*{CAHt^n^>. I NV-T^Hi^iSgT 

[0038] m3<D£Miz\t, m=.fflmme&Mferz> 

±wtti;ffl^bni. s iSSM*AT/At*^-i 
ipfita lt(T©£#. ^-$!|ffi^/3lil 0 0%T'hZ>. 



M£n&<^. fix. fig^fl^AT/A t *«. m-s 
1 .fcHi <& -St, ^rot^©^'fb*AT/A 

*. iggf<t$AT/A ta*!6-£*ffi0 2«±(C^-T 
£><!:, flS-«H*/3**0ICtt0. h;U^fi^T*t>0(C 

[0 0 3 9] 0 4te> ±K©f6— *OI8*a43J:tffSr:lH 

t70-ft-K*S5. -f>/\*-^ECU9tt, fig 

^{t^AT/A t <hS6=S*Pffifi 3£itt&U (SI 

0) , tft*AT/A t CD^^^l^-a-ICtt-f >A*— 

^ai^^otc-r^. (->*y (S 1 2) . JB= 

n/tt*©iaaE^b^^s^L.Tis^stiTv^. -5-0 

tztb, SHl¥tt5 3ll ±fg©?g-S«jMI <5 2 iDfe 

[0 0 4 0] fig^fb^AT/A t *!gHS*l(5 3« 
TX^nH *^SS I NV-TtMHHttlST 1 * 
it^T^ (SI 4) . f LT, »?SSINV-T0J 

**fin-n«^^— h\zmz>. £©£#«, 7?t)imm 

[0 0 4 1] — Xf'^Sl 4CT I NV-T>T 
lT'fctUf, 0 3£{ffl©fl§!)|g7-Y >m\zm^Tm^us. 
I NV-T*»6JS— WISspoSft^L (SI 6) . 

A tA»6»zliB[R*i3S:Slffi-r* (S 1 8) . fit, 
7i7±.)\>mmA%frt>j£tb1zb)Hrm*iT*tZ. m—ffl 

i7»^T* t-r* (s 2 o) . 

[0 0 4 2] -fW\'-^ECU9rtT'll ±m<D?a — 
3 L <r-hlZ'&-z>TJfttb£>tltzb)H?¥i$iT*$:mz. R 

it^Sr^^^-li^. PWMMmit mJEJg^&Hlf^^ 

JK©*+U7tit(sr<&ci:»c«fc0. n;uxig^is (P 

WM) $tlfeX-f •y? : ->y{t-%^^^$-&5 0 
>y^>^«^^, K»«^tLT-f >A-^3^ttK&S 

[0 0 4 3] -f>^-^3 0*aC7< 



(6) 



10-21079 



[0 0 4 4] **8#16©-r >A-*S0S8«© 

[0 0 4 5] JtfFfllS I NV-T#±#LTfW!EI»$&i& 
iTlSiat), *ffi*»«T2Jcifiutb (03) iZ 

K«ft*AT/A t (4<&£<9K<&<. 6 b ««1) 
(03) TSStTS. Cffltt, 03 Cl5Vr.fc3(c, 

^(5 b WlS^tt 1 0 0%T&£. 

T% 7i7-t^BBSA%^e>^^nfchJU^»^rlCab 

*. fit, h;P***T*ic**i£:T*B 

A'-* 3 (Ci5tt-5X-f y jrS?0>XJMfcP/h£ < ft 

*. a*h;w^**!iiR-rntf» y?->y 

[0 0 4 6] I NV-T*«±fa©Tbt$>!3. 

AtWf<, 6c (6 1<6c<6 2) (0 3) T*& 

-Dtzftz. d«if, fg-©jpg^(4, 0 3tc^rJ;e> 
hJU^J^rtCabisitf /3 c £^ttfc«a<«i&l$ft H 
coy— 7.<fc 0 *> Wl^fl!<IEg/& s *'Ji('fTtotT.3 < , 

[0047] z\<D£o\z, *mt&MW<-?\t. m^s.i 

(f. fla^±J*K:«fcS*^»S&a*5B±Lfc^J:5l::. s 

etc h^apg^fr?. stoT. *igifi#*t::j;fttf, 

[0 0 4 8] H6£*HRU ±i2©<t5II?i^J;<g{£ 

m<viiit)fflmrfniotiT^z>z. tzmw-fz. 0 6(4. 
&&<Df&m7-(> (Hiotn*) <t^ttg<LT7KbT 



[0 0 4 9] #5HS£fl^T(4. iBS^b^AT/ 

A t*«^=S*<i6 3*±@StfH -f>A—^m* 

afotsna (->^-> . #ja(4> t-^ga 

ti£*jSISO«t5H, » : fSSdifltti^SKT2 
±EIH»TJ4. a«fc»4T/4tiJ«l8= 

[0050] **tt»i8Ttt. iH^as i n v - t tia 
&to*>. h;ui7}g^T*©f^to0tr, ±iEe>S8itJi < fr i 

* *5ti|«-f y?>y«f S«8l/Tt) 

T**itt5tit)'l:. fttt, l«t<k*AT/4 

[0 0 5 1 ] *fc, *HJfi»l8<0*»«tLT. 0 5(1 
(4. SS^iftSl NV-Ttja«SJfl:*AT/A t JCH* 

mn<Dm\zft%-?z>. o;wecu9(i n 

tiiCDi^t'. 04CQ7D-^- hCOT-^-^yS 1 0~ 
S14^*ffbfe^. 0 5 ©"<?•;/ 7**6 ffirt 8MB* r& 

[0052] r^jg^^2j mmmB2X'\t. *&W\Z 

^'TyD'Vi'lT^S. 0 7(C*3HT. 0 1tl^#CO 

nm&mi tmm<Dm^\z-z>^xit, m-g.mMZ<ism-f 
[0053] mt&tizmi tmmz, «»8ifc5/<yf 

U 1 (C(i-f >A*-^ 3^jj«gn, -f >A*-^ 3(C*M 

^IftfflCO^-^ 5 AtaScStoTl>S. ^-^swaj^tt 



(7) 



WmW-l 0-210790 



[0 0 5 4] -f >A-^3Ctt, «»©;W 
U2 OlCfcoTiSlffllSftT^-S. O/WECU2 0 

a, mmmmi tmm\z. T^-t^^n liss^s 
o. m^t.'USP (pwm) $nfcx-f 

(C l/T, ^-^©Hift Wl^te, ±EMI^fl?*T* 

[0 0 5 5] -f >A*-:? 3 ICte, ^^7K5:ilf^ 

^3fcte, -9 V* try HtSD&trfc* 

CD 2 2*<®»3f>J-tte>nTVi-5. >>f 

^•y h(*!CDi$3]7KICgfc>-2>c. ^*-^*>7*2 2^Il 

[0 0 5 6] ij7*-^#>^2 2 tt#>yffl^-^5r# 

T/ffl^-^te:, -f>A— ?ECU2 OlCfcoTSWStl 
TV>&. •f>;t-J'ECU2 0tt, #>7 p ffl ; 6-^©f^ 

[0 0 5 7] #>7 p ffl : &-^©(Bieigctt, ^WlMS. P IC 

jsux^tr-s. fit, ^*rosta«, #>7 p ffl : e 

CU2 011 iP>yfli^-^*IH»-r*C4:K:±oT, 

[0 0 5 8] sfc. -f >n— 9ecv2 o\t. $kMmm 

•fe>-y-l 3t««SnT*0, Jima«I NV-T&* 

aj-rs. ssjc, ^>a*-^ecu2 o«, 

T/A t $r**6-5o 

[0059] #ic. *ias#ig©-f>/t-$>j | M*isii© 

WiftZmWTZ. 0 8 (J. -f >;n*-^ecu 2 0#, £ 
*-;5'#>:7 r 2 2cD#>7ffl^-:?<DiafflcDfc$!>lCfr5 

poetic amun Kv-Tfim&zn (S3o> . 



SSfWAT/AtW^n^i (S3 2) . L 
T. Sl^iSK I NV-Ti3j:r;Sffi^{t^AT/A t £ 
SIC. B9CW7 , *fflt>T. #>7 r JB^E— 
ffiP#&5££n& (S 3 4) . 
[0 0 6 0] 0 9»C*^T. awttjf^asi NV-T 

tf^ffl^-^cD^fbitJEPtf, V-y:/±CD;&T#DcD 

«, f^»imEEP = 0T-$.?). a^aKis.fctfagsfl:* 

&P 0. PI, P 2. P 3, P4 • • • t^M$n-g>. 
:;t, P 0<P 1<P 2<P 3<P 4 • • • ©Hl&tC 

arawa p m—vm? 
i&STfeoTt), fflftsEfl;*^ * v» a aifmms. p a* 

[0 0 6 1] -f>A*-^ECU2 0te> Sfe^bfcf^»« 
ffiPlC»lST*«ffi*fjRflHt*£J«U ^>^ffl ; E-^ 
\Ztiit>-?Z> (S3 6) . tf^JS^—^tt. mfffg^^t 

f£Kjm/£P=0CD£:£te, ^*-^#>^fflh 
LI, -f>A'-^ECU2 0ll ^f7^S3 

[0062] jw±, ^mmmv^ >rt-9ftm&m<D 

[0 0 6 3] Si^i&g I NV-T*«iiS<^:-5t, J^^ItK 
it. fc^fflK I NV-T#fc^£SI3£*fHft«mPa*rt 

[0 0 6 4] crock 51:. **16«ffiTtt, SfiSSl 



(8) 



0-21079 



loo. m?i&&&mmzffi±T-zz>. tLxmz, m 
^m*^<u-Drzmmr% 7^±)i±mm^miz^<o 

[0 0 6 5] #HS£J£*iTte> A-yxU^bCOmdit^ 

mmizmmxzz, 

[0 0 6 6] *&, mmmmi xte^-foy&ti Y)w 

l.>;i 1 htefc-5 3A/T&3 ( , -#J£:LT, H;5£Jfc<i2CD# 

yzfm*-?MW\z&z>i&&®it$:* m^Minv- 
Ttftt&&si&^t%\z?T fit, mmmmi<Dh)i 
2mmz&%mmm±Zftumx'fso. z\<D£.o\zm&. 
■tmz. ^mm\z^^mm±tim^vxmff^n. 
ftmm.w.<W)-x\tt-t-tti3.£%\z hfrzwimrfftfrn 



[@i] *%w<Dmi&Mmi <r>i yn-^um^m.^ 

im2] TZ-tJim&t b)vt>m^<nm%$:7n-fm.w 
mx$>z>, 

[us] nmi&mie)%iKmiz&wz>. hjizm^co 
mm.m <n m t> m fs^ £ * * 3 & © v v y z ^tm m m 
xhz>. 

[0 6] mm.mmi<Dm-mmm^M^.-r^mm.y-< 
yt. &te<DMm7-i ytzit&LX7n-risiwmx%> 
z>. 

[07] nmi&m2<D<i yrt-zismgiw.&mx.tzm 

ft § «)# ©IEi!> 7. 7- A cO^fiE £ ^-r Zf D ^ 0 X & 
[0 8] Hffi^«g2©-1->A*-^i^a)gS©i!jf^Sr^ 
[0 9] fc2?gm<7)tf ^ffl^E-^©^^^^ 

-r-5fci>6©^-> zf&Tjk-tmwmx&z. 

[010] ^3fea^TlC*5^T. ^E-^tB^ 

0 # t Z ffl V > b tl £ iti tl $!l ES^s 5: ^ "T 1& 0 "C $> -5 <, 

[ft-^iaijin 

1 A^f'J, 3 -f>A*— ^. 5 ^E-^ 7 * 
Hi. 9. 20 -f>A'-^ECU, 11 T^-feJU^^ 
;U. 1 3 fig-te>-y% 2 2 O* — ^#>:7\ 



[01] 



[0 2] 



~7 9 -*LJ^<? A, 

5 

I I 




[12 5] 
& * * <t * *t/^t 



1009 



1009 

tl 

R 








I (*<•/») 












T2 




a * a a 


INV-T 



(9) 



10-210790 



[S3] 




Tl Tb T2 T» Td 

* * & K I NY— T 



[04] 



{ ^S TART J ) 




S12 



Y 




* £J3 = 


0 




( + * 




) 





Y ; 


at — m r * a o * m 












X = T * 


XflX^ 



~S16 



S18 



,S20 



0" 


-0 
















& K it m 


t 




















C" 


-o 



— S30 



S32 



,S36 



(ZZZZ) 



